The development and confirmatory factor analysis of the  Service-Learning Reflection Scale  for undergraduates by LIN, Mei Jiun et al.
The Development and Confirmatory Factor 
Analysis of the “Service-Learning Reflection 
Scale” for Undergraduates 
1 
1.Doctoral Candidates, Graduate Institute of Education, National Cheng Kung  
University, Taiwan 
2.Professor, Graduate Institute of Education, National Cheng Kung University, 
Taiwan 
3.Associate Professor, Department of International Business Management, 
Tainan University of Technology, Taiwan 
Mei-Jiun, Lin1      Yuk-Ying, Tung2      Tong-Miao, Chang3 
Objective 
 Reflection 
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Objective 
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Watson-Glaser critical thinking appraisal (WGCTA) 
Scale of intellectual development (SID) 
California critical thinking skills test (CCTST)  
Cornell critical thinking test (CCTT) 
• internal consistency ranged from .50 to .78 
• items are from 34 to 119 
• service learning includes many elements 
Kolb’s learning theory 
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  learning style (kolb & Kolb, 2005) 
stage of 
reflection 
(Tool & Tool, 
2001) 
level of reflection 
(Greenway, 
2002) 
(Ash, Clayton, & 
Atkinson, 2005) 
(Simpson, 
Miller, & 
Bocher, 2006) 
CE 
1. Tend to be imaginative, emotional 
and Feeling 
2. Prefer to work in groups 
3. Prefer feeback 
 observation 
  
Facts 
feeling 
 
discerption 
 
pre-guide 
traditional  
  Q &A 
participant's 
orientation 
 
RO 
1. Logical 
2. Exploring analytical 
3. Having time to think things through 
 analysis 
 meaning of 
service 
experience 
finding recognized 
analysis 
 
participant's 
orientation 
AC 
1. Prefer to deal with technical tasks 
2. Solve problems and make decisions 
3. Finding practical though theories 
 Re-
understand 
re-reflection 
 
apply self-
orientation 
reflection 
AE 
1. carrying out plans in challeng 
2. learn from “hands-on” experience 
3. Leadership 
 New apply future evaluation self-
orientation 
reflection 
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Scale development 
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CE 
RO 
AC 
AE 
Reflection  
scale 
• I share service experience with partners. 
• Service-learning make me to understand my partners.  
• Through service-learning , it change my mind. 
• I consider the situation who really need after service-learning.   
• I can imagine the problem in service process. 
• I design the service plan which can match different people. 
• Service-learning let me live more positively. 
• Service-learning let me have courage to try.   
Scale development 
1. Delphi technique 
2. Invite 4 experts   
3. Evaluation criteria：M, SD, Mode 
4. Pre-test for Version 33-items 
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item analysis 
1. 326 ncku students 
2. Item analysis 
 - Factor analysis 
 -Correlation 
 -Cronbach's α  
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33items 
 
29items  24items 
 M SD α   M SD α  M SD α  
CE 19.80 3.32 .81  17.74 2.89 .80 17.74 2.89 .80 
RO 33.84 5.81 .90  28.08 5.10 .90 17.02 3.32 .87 
AC 19.64 3.57 .86  17.15 3.14 .86 17.15 3.14 .86 
AE 19.53 3.61 .87  19.53 3.61 .87 16.94 3.15 .87 
total scale 92.81 14.76 .96  82.50 13.14 .95 68.86 11.04 .95 
total Variance 
Explained (%) 
61.24 
 
57.17 60.16 
 
33 items   
  
24   
CE   RO   AC   AE   
CE   .976   .753   .707   .694   
RO   .711   .954   .725   .760   
AC   .709   .775   .982   .760   
AE   .698   .728   .768   .984   
  
items 
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CFA  (n=1251) 
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  index CFA result 
Preliminary 
model fit 
Se not too large Yes 
│r│<1 
Maximum value 
.77 
Factor loading=.50-.95 .63-.75 
overall model fit 
absolute fit measure index 
2/df <3 4.09 
GFI>.90 .94 
AGFI>.90 .92 
RMSEA<.05 .05 
RMR<.05 .02 
Relative fit measure index 
NFI>.90 .93 
RFI>.90 .92 
IFI>.90 .95 
CFI>.90 .95 
Parsimonious fit measure index 
PGFI>.50 .77 
PNFI>.50 .83 
CE 
RO 
AC 
AE 
2 df 2/df GFI AGFI CFI NFI RMSEA 
Male 
(n=584) 
565.72 246 2.30 .92 .91 .95 .92 .05 
Female 
(n=665) 
819.55 246 3.33* .90 .88 .93 .90 .06 
General university 
student’s (n=681) 853.24 246 3.47* .90 .88 .93 .90 .06 
Technical university 
student’s (n=570) 680.82 246 2.77 .91 .89 .93 .90 .06 
Structure Equation Modeling- 
cross groups model fit 
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df 2 NFI NFI RFI RFI IFI IFI TLI TLI 
Unconstrained 492 1385.26 .91 - .90 - .94 - .93 - 
Measurement 
weights 
512 1409.85 .91 .00 .90 .00 .94 .00 .94 .01 
Measurement 
intercepts 
536 1445.49 .91 .00 .90 .00 .94 .00 .94 .00 
Structural 
covariances 
546 1463.01 .91 .00 .90 .00 .94 .00 .94 .00 
Measurement 
residuals 
570 1573.74 .90 .01 .90 .00 .93 .01 .93 .01 
Structure Equation Modeling- 
cross gender sample 
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Structure Equation Modeling- 
cross general/technical university student’s sample 
df 2 NFI NFI RFI RFI IFI IFI TLI TLI 
unconstrained 495 1385.26 .91 - .90 - .94 - .93 - 
Measurement 
weights 
512 1409.85 .91 .00 .90 .00 .94 .00 .94 .01 
Measurement 
intercepts 
536 1445.49 .91 .00 .90 .00 .94 .00 .94 .00 
Structural 
covariances 
546 1463.01 .91 .00 .90 .00 .94 .00 .94 .00 
Measurement 
residuals 
570 1573.75 .90 .01 .90 .00 .93 .01 .93 .01 
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Conclusion 
 The results show SL reflection scale have good validity and reliability 
 Reflection scale have structure equation.  
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Suggestion 
  
 For student… 
  
 For teacher… 
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Thank you for listening! 
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